
Transmissible spongZottn  encephalopathies (TSE)
or priori  diseases tyt m-? r?

- Stow, fatal, transmissible brain diseases
-J r” Q

l Affect humans, sheep, cattle,  deqother mammals
l Species barriers to infection
l ‘Experimentally transmitted to mice, hamsters
l Different straias  of TSE agent
l Infe4ions ocout &om ingestion or inoculation
l Disease caa  take from months to decades to appear
l Always Fatal

- No pre-cliical  diagnostic test .waiItic
- No effective iffe- M pcst-cliicd ttwtm~~ts  avail&k

l IIlk&xJs agent unclear
- lmusuaUy  lmd to kill

Role of PrP in TSE diseases

l Normal PrP  (PrP-sen)
- Required for infection and disease
- Mutations in PrP-sea  can strongly intlue~

susceptibility to TSE disease

l ‘Abnormal  PrP  (&P-m):
- Associated with toxic events inthe  be
- Always associated with infectivity
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Humau TSE Diseases

= Sporadic Creuthldt-Jakob  Disease (C3D)
- No knowti exposure to TSE infcciivity
- Not associated with mutatioas in PrP
- Accounts for 95% ofall  7SE cats ( ;mnuaUy 1 we/106  people)

‘- Familial
- Familial UD,  Geehnran-shaussler-Scheinksr  Symimms  (GSS),

Fatat  Familial  Imomrda  @FL)
- Assa&ted  with tmtations in PrP,  twitalde
- Extpemelyme  (4-10  casn/l(rpmple)

l Inf&ious

- Kum
- Iafnymic  CJD  ftom  contaminated medical pcocedms
- variantcJD(a)

TSE Infectivity as an Issue in Cell Culture
l Development  of new cell lines

- From  CNS tissue which is pwttttially  TSE-it&%&l
,- From individual cartying  a familial PrP mutation

l Infection of tissue culture cells
- Exposure  to bovine derived products
- Susceptibility factors (e.g. cell type, PrP sequence)
- Multiplicity of infection
- Acute versus persistent infection

l Detection of TSE  infectivity
- ,Bioassay
- PrP-res  or other markers
- Sensitivity

TSE Infection can be Meintaiued in Cells Derived  from
Brain or SpiuaI  cord of TSE  Infected Individuals I

Persistence of Infectivity (bioassay)

TSE source poodaya  =-2 passes >lOPasses.-------
IGrIP Brain  -I- _ 7
cm Ibin -I- -

CJLF s.cmd + -’ .

1 Scrapie(mouse~b~  Braia  f + + I
Scrapie(sheep~ Brain + + +

a=Asbret&,  ,979
-?dldEl&1!370

c=o.nt.s6onand~  ,965



PrP Mutations Associated  with Familial  TSE  Diseases

*Not lmowo bow specific  PIP mutations lead to familial TSE
disease

*Hypothesis based on the protein only theory of TSE disease:

Pri? mutants have aftered  biochemical properties and
spontaneously  convert  to PrP-res, thus causing disease

I Altered Properties of PrP-sen Molecules with Familial TSE’MUtatioos

I

Analysis of Tmsgenic  Mice  ExpressingFamilial
TSE PrP  Mutants

3



TSE Infectivity as an Issue in Cell Culture
l Development  of new cell lines

- From CNS tissue which is potentially TSE-infected
- From individual canying  a familial PrP mutation

l Infectiou of tissue culture cells

- Susceptibility factors {e.g. cell type, PrP sequence)
- Multiplicity of infktiun
- Acute versus persistent infection
- Exposure to bovine derived products

l Detection ofTSE ibfectivity
- 3ioasssy
- PrP-res  or other markers
- Sensitivity

TSE Infection of Tissue  Culture Cells is Inefficient

.
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rnfaed ceu
Monolayer

In TSE-infected Tissue Culture  Cells Inkctivity does not
Always Correlate with Detectable Levels of PrP-res

In Vitro Passage when
rflfeoted

p-w 0 Passage 6 Passage 2a

Passage 3 S/8 (192 22Or o/s  w?2)

Passage 8 8/S (198 2 14) o/S Wl2)

Passage 12 8/S (1925  10) 018 DSZ2)
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In TSFGfected  Tissue Culture Cells Infectivity does not \
Alwvs  Correlate with Detectable Levels of PrP-res

Pawage  8

In Vitro Passage when
-Infected

Parsago  6 Pnwgc  20

SK? (192+  20)= O/8 (e?2)

818(198  +14) o/s (x22)

iif8 (192 f 10) 018  (el2)

High PrP-sen  Expression  is not  Sufficient for
Ixidnction  of Persistent  PrP-res  Formation

Passage 10 Passage 10
I * I I% I

PrP-sen

Neurobktoma Flbroblast

P&es

Susceptibility ofDif%-erent  +ll Types to TSE  Infection
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TSE Infectivity as an Issue in Cell Culture 1

l Development  of new cell lines
- From CNS tissue which is potentially TSE-iuf2cted
- From individual carrying a familial PrP mutation

l Infection of tissue cuhre cells
- Susceptibility factors (e.g. cell iype,  PrP sequence)
- Multiplicity of infection
- Acute vesus persistent infection
- Exposure to bovine derived products

l Detection of TSE  infectivity
- Bioassay
- PrP-res or other markers
- sensitivity

Detection  of TSE  Infectivity

liisue scnsttivhy
Pkmios Qltck  Westemblot  B&s sbrJIuybeforeorat
(RochelXag.) clinical sigm

E&r  S+&ic ELBA Brain, S. Shortly bef&  or at

W=iW cord ctical signs
BioEad  (CBA) ELISA Bmin Same as oral bioasatq

Tests in the Approval Pnxess
1IELFlA test ‘V+x&aamoassay using  brain material)

TSE  Diagnostic Tests
Difficulties with current tests

*Post-mortem

Gaed only on PrP-res detection

-Maximized to high titer tissue (i.e. brain)

*Sensitivity

-Shortly before. or at clinical signs

*Not as good as bioassay in same species, tmnsgenic mice

1 .’
Bioassay is the most sensitive test far TSE infection.
However, the time required for the assay o&u makes it
ifflp@icaL



1 b Cannot  guarantee z.eco risk
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